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INTRODlICTIO~
Fish and fishery products constitute an important food component for a large section of world
population. Seafood often harbors infectious agents Lhat are present naturally in the aquatic
environment or mtroduced through human activities. The illness maybe due to the infection caused by
the microorganism or due to the mtoxicanon by products of microorganisms. Viruses, bacteria and
parasites are the agents of human disease associated with seafoods. Some of the microorganisms of
human health concern may be native to the aquatic environment such as the members of the genus
Vibrio, but others like Salmonella. E. coli and many viruses are introduced into the aquatic
environment through human activities such as contamination by domestic sewage, Most of the
outbreaks Of illnesses occur in countries where seafood IS eaten raw or is inadequately cooked. For
example, in Japan where seafood ISeaten raw, 70% of food borne human IIIIICSS IS seafood associated
(Scoging. 2003), 1he bacteria species that can cause human Illness encountered 10 seafood fall under
at least ten genera which can be classified into three general gruups (Reilly and Kaferstein, 1997,
Feldhusen, 2000)-bacteria indigenous to the environment in which fish live (marine/estuarine waters)
but pathogenic to man (e.g. the members of family vibrionaceae - Vcholerae. Vparahaemolyticus
and V. vulnificusy. The 2nd group comprises of bacteria introduced via fecal contamination, which
includes members of the family enterobactcriacae such as Salmonella. Escherichia coli. Shigella and
Campylobuter spp. The 3nJgroup consists of bacteria introduced while processing or storage such as
Listeria monocytogenes, Clostridium perfringens and Staphylococcus aureus.
The type of microorganism associated with seafood may vary depending upon whether it is
fresh or processed. Seafood is also known to have been responsible for a significant percentage of
food borne diseases. The illness may be due to the infection caused by the microorganisms or due to
the intoxication by products of microorganisms. The safety of seafood is therefore of a great concern
to consumers as the major outbreaks from consumption of fish are caused by bacteria, Some food
borne pathogens are of vital importance and these include Staphylococcus aureus, Vibriosp and
Listeriamonocytogenes. Staphylococcus aureus is an important food borne pathogen because of its
ability to produce a wide range of extracellular protem, toxins and virulence factors that contribute to
the pathogenicity of the organism (Boererna et (/1.. 20()(). Vibrio sp. has been isolated from many
seafoods. In recent years, this organism has been responsible for sever al food borne outbreaks. The
organism can readily be destroyed b) proper cookmg of the seafood, Mo:-t outbreaks occur because
raw or uncooked seafood is allowed to contaminate and reinoculate cooked seafood (Frazier and
Westhuff, 1988).
Listeria monocytogenes has been recognized for many years as a facultative pathogenic
bacterium that causes a serious Illness in man and animals known as listenosis (Schuchat er al., 1991;
Furowicz, 1992; Anon, 1999). The infection due to L. monocytogencs occurs in a particular nsk group
such as the aged people, pregnant women and infants. The bacterium causes infection of the central
nervous system and the severe septicemia which can be fatal in susceptible population especially 111
older people and newborn babies. The infection of the pregnant women causes stillbirth, abortion or
infections of the new born. The latter can result in fatal meningitis of the newborn. The organism is
widely distributed in nature and is associated with soil, decaying plant material and abiotic surfaces.
L. monocytogenes has been isolated from a variety of seafood both fresh and processed, such as
frozen seafood. smoked fish, surumi, etc. (Rocourt et al., 2000). The aim of this study is therefore to
determine the presence of these pathogens and to educate the public on proper processing and
handling of smoked fish.
ABSTRACTJ
Filly samples of smoked fish were obtained ti urn some markets in Lagos and these were analyzed for
the presence of Staphylococcus aureus, Vibrio sp. and Listeria monocytogenes. All the samples tested
positive for Staph) lococcus aureus, 27 samples for Vibrio sp. ami none tor Listeria monocytogenes,
This study reveals that the smoked fish sold In Lagos, could be a potential source of food borne
bacterial pathogens and thus the need for irnprov ernent in processing and handling are required.
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Twenty- seven samples (which is about 54%) tested positive to Vibrio spp., this is supported by the
work of Elhadi et a/. (2004), who also reported the presence of choleragenic V.choierae in seafood
marketed 10 Malaysia. Thus for prevention of contamination of seafood with choleragenie V'cholerae,
it IS important to adopt hygienic handhng and processing. Vicholerae 01 is sensitive to cooking w'ith
the D value of 2.65 min at 60°C (ICMSF, 1996). Therefore adequate cooking could reduce the risk of
getting cholera through seafood consumption. V. parahaemolyticus is a marine/estuarine bacterium
causing gastroenteritis in humans through consumption of seafood. V. parahaemolyticus multiplies
rapidly at room temperatures and reaches hazardous levels. Cooking seafood to temperatures of about
65°C rapidly inactivates this organism (FAO, 2004). The result shows that Listeria monocytogenes
was not isolated from all the samples. This agrees with the results of Ababouch (2000). who did 1101:
isolate Lmonocytogenes from smoked fish. According to Embarek (1994). the presence of L.
monocy togenes III tropical seafood is rare compared to seafood from temperate environments. Listeria
monocytogenes can be readily eliminated from seafood products by applying heat. In the case of
smoked products. care must be taken to see that the products are not post process contaminated.
Staphylococci especially S. aureus is frequently isolated from fish and fishery products that are
subjected to extensive human handl ing (Sindhu and Surendran, 2008). Okafor and Nzeako (1985)
isolated Staphylococcus from smoked fish bought in the open market. This study shows that Staph.
aureus was present in all samples. It can be concluded that Staph. aureus is a major contaminant in
smoked fish. Most of these organis ..ms are major inhabitants of man and other lower warm-blooded
animals and their presence in fish and fishery products indicates unhygienic handling. Thus, adequate
processing, hygienic handling and storage of seafood are central to ensuring the safety of seafood.
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++J\ 1-7 (Shawa)
B 1-5 (Kote)
CI-IO(Panla)
DI-5 (Titus)
1:::1-5 (Croacker)
f1-8 (Sole)
G 1-5 (Big eye)
111-5 (Shada)
IIWI10(\" ogenesListeriaStaph. aureus
Table 1: Organisms isolated frum Smoked fish
RF.S{TLTS A..~D DlSCllSSIOl\'
All samples tested positive for Staphylococcus aureus, 27 were positive for Vibrio ~'P.and no sample
tested posiuve tor Listeria monocytogenes. The results are shown in Table 1.
Organisms
Vibrio spp.
Sample C. 'ode
Common Kame
~tATERIALS A..'iD METHODS
50 smoked fish belonging to different species were bought from [our markets ill Lagos. The samples
were collected in separate sterile polythene bags and were transferred to the Nigerian Institute for
Oceanography and Manne Research laboratory. Lagos. The samples were analyzed for the presence
of Staphylococcus aureus, Vibrio sp. and Listeria monocytogenes. From each of the samples, 19 was
aseptically taken and serially diluted tor the determination of Staphylococcus aureus and Vibrio sp.
Mannitol salt agar was used for Staph. aureus and TCBS cholera medium was used for Vibrio sp.
Twenty-five grams of each of the samples were separately taken for the detection of Usferia
monocytogenes. The method described in Bacteriological Analytical Manual (Anon. 1969) was used
for the isolation. The agar used for the detection of Listeria monocytogencs was prepared according to
the manufacturer's instruction.
REFERENCES
Ababouch, L (2000). Potential of Listeria hazard in African fishery products and possible control
measures. international Journal of Food Microbiology. 62(20): 211-215
Anun (1969) Bacteriological Analytical Manual. 2nd edition, US Department of Health, Education
and Welfare. Washmgron DC, USA.
Anon t 1t)1.}9) ()p1l110n of scientific comrmttee on veterinary measures relating to pubhc health on
Listeria monocytogene. European Cornnussion. Health and Consumer Protection Directorate-
General.
Doerema, J.A., Clemens, R. and Brightwell, G. (2006). Evaluation of Molecular Methods to
determine emerotoxigeruc status and molecular genotype of bovine human and food isolates of
Staphylococcus aureus, Internutional Journal of Food MicrobiotogyA 07: 192-201
Elhadi, N., Radu, S., Chen, C. and Nishibuclu, M. 2004. Prevalence of potentially pathogenic Vibrio
species in seafood marketed in Malaysia. Journal of Food Protection. 67: 1469-1475.
Embarek, P.K.D. 1994. Presence, detection and growth of Listeria monocytogenes in Sl!C1foods: a
review, International Journal 0/Food Microbiology. 23: 17-34
FAO 2004. Fishcncs tcchrucal paper 444 A~!=-l'ssrnl!llt and 11ra IW gl'llIl'll 1 ol'~caji)(ld qualuy and safety.
(Huss, 11.11"Ababouch, I.. and Gram, I h, Eds.), FAO, Rome,
Feldhuscn, F, 2000, The role of seafood 111 bacterial foodborne diseases. Microbes and Infection. 13:
1651 1660
Frazier, 'N,C, and Westhoff, D.C. (1988). Food-borne Infections and Intoxications: Bacterial In Food
Microbiology. pp.445,
Furowicz, AJ. (1992). New look on etiopathogenesis of listenosis. Pathogeructty and mecharnsm of
infection. Mcdycyna Wel. 4R: 262-265.
Internauonal Cornnussion on Mrcrobiological Specifications for roods (ICMSF). (1996).
Microorganisms III foods, 5th Microbiological specifications of food pathogens: Listeria
monocytogenes, Blackie Academic & Professional, London, UK, pp. 141-182.
Okafor, N. and Nzeako, B.C. (1985). Microbial Flora of Fresh anti Smoked fish from Nigerian
Freshwater. Fuod Microbiology. 2(1): 71-75,
Reilly 1\.. and Kaferstein F. (1997). food safety hazards and the application of the principles of hazard
analysis and critical control point (HACCP) system for their control in aquaculture production.
Aquaculture Research. 28: 735 752.
Rocourt , J., Jacquet C. and Reilly A. (2000), Epidemiology of human listeriosis and seafoods.
lnternational Journal of Food Microbiology. 62(3): 197-209,
Schuchat, A., Swarninathan, B. and Broome, c.V. t 1991), Lpidcnuology or human hstenosis. Clinical
Microbiology Reviews, 4: 169-1 !)3.
Scoging, A.C. (2003, Illness associated with seafood. Canadian Medical Association Journal, 147:
1344-47.
Sindhu,O.K, and Surcndran, P,K. (2008), Virulence Factors associated with Staphylococcus spp,
isolated from fish and fishery products. Fishel) 'jechnology, 4S( 1): R9-94.
